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(54) Method and apparatus for providing network access over different wireless networks 



(57) A communication system (200) has a plurality 
of wireless communication devices (202, 204, 206) cou- 
pled through a plurality of wireless network carriers 
(208, 210, 21 2) providing wireless communication serv- 
ices thereto using a different combination of network 
type and transport protocol. A multi-network gateway 
(214) couples the wireless network carriers to a network 



of computers (21 6 : 218, 220) containing information 
therein to facilitate data transfer therebetween. The 
wireless network carriers are coupled to the network of 
computers by an airlink configured for the particular 
combination of network type and protocol, and each of 
the airlinks operate to exchange data with certain of the 
wireless communication devices via the wireless net- 
work carriers associated therewith. 
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Description 

BACKGROUND OF THE INVENTION 
5 1 . Field of the Invention 

[0001] The present invention relates to wireless networks, and more particularly, to providing network access over 
different wireless networks. 

io 2. Description of the Related Art 

[0002] The tremendous growth of the Internet in recent years has fuelled the need to provide wireless devices such 
as mobile telephones, personal digital assistants (PDAs) and the like with access to information and services available 
on the Internet. However, providing wireless devices with access to the Internet is complicated by the fact that various 

is different carrier networks with different wireless network characteristics are used domestically and world wide to com- 
municate with the wireless devices. Examples of wireless networks include Cellular Digital Packet Data (CDPD), Global 
System for Mobile Communications (GSM), Code Division Multiple Access (CDMA) and Time Division Multiple Access 
(TDM A) to name a few, and each of these wireless networks has different data transfer characteristics such as latency, 
bandwidth protocols and connection methods. As examples, protocols can be Internet Protocol (IP), Short Messaging 

20 system (SMS) and Unstructured Supplementary Service Data (USSD), and connection methods can include packet 
switched or circuit switched. 

[0003] FIG 1 is a block diagram of a conventional communication system 1 00 suitable for coupling a mobile com- 
munication device to the Internet. Specifically, the communication system 1 00 includes a mobile communication device 
102 that couples through a carrier network 104 to a network gateway 106. The network gateway 106 facilitates the 
25 coup-q of the mobile communication device 102 with the Internet 108. As is common, various computer systems 
including computers supporting application server A 110 and application server B 112 are coupled to or form part of 
the Internet 108 The primary function of the network gateway 106 is to receive data requests from the carrier network 
104 and convert them into Hyper Text Transfer Protocol (HTTP) requests for use with the Internet 108. Likewise, the 
network gateway 106 also receives HTTP responses from the Internet 108 and converts them to data responses with 

30 a formal (e.g., protocol) suitable for use with the carrier network 104. 

[0004] Conventionally, the network gateway 106 is able to couple a single carrier network 104 to the Internet 108. 
In such cases, the network gateway 106 is specifically designed and constructed for the particular type of network and 
its protocols used by the carrier network 1 04. The network gateway 1 06 thus provides the various mobile communication 
devices utilizing the carrier network 104 with Internet access. 

as [0005] However, in the wireless communication world, particularly with mobile telephones, there are a wide variety 
of carrier networks that are used to provide telephone and data transmission services to mobile telephones. These 
various carrier networks often have different network types as well as different protocols for transporting data. Hence, 
the construction of a network gateway for use with one particular carrier network often means that the same network 
gateway will not support other carrier networks. Consequently, a particular carrier network will need its own network 

40 gateway to facilitate the coupling of its associated mobile communication devices with the Internet 

[0006] Such limitations are particularly problematic in the case in which a company has several carrier networks that 
are used to support its various subscribers having mobile communication devices. In such a case, the company will 
require multiple network gateways in order to couple the various carrier networks to the Internet. Each of these network 
gateways will be constructed somewhat differently to accommodate the wireless characteristics of the particular carrier 

as network Besides the general burden of providing multiple network gateways, there are other disadvantages of such 
an approach One such disadvantage is that by requiring different carrier networks or information providers to provide 
their own gateway network is not only an inefficient use of resources but also complicates the management and serv- 
icing requirements. Another disadvantage of using multiple network gateways to support the different carrier networks 
is that software development costs substantially increase. 

so [0007] Thus, there is a need for improved ways to couple different carrier networks to the Internet in an efficient and 
cost effective way. 

SUMMARY OF THE INVENTION 

55 [0008] Broadly speaking, the invention relates to centralized network access for wireless network carriers providing 
network access to wireless communication devices. The invention provides a network gateway (or proxy server) that 
provides access to a network of computers to various wireless network carriers having different wireless network char- 
acteristics In one embodiment, the invention uses airlinks (or network drivers) to support the communications between 
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the network qateway and the various wireless network carriers. 

[0^] The invent can be implemented in numerous ways, including as a method, an apparatus, and a computer 
svstem Several embodiments of the invention are discussed below. . an 

S!q As a system for del*ery of information from a network of computers to w .' rele ^ co ~ 
embodiment of the invention includes: a plurality of wireless communicate devces the wreless ^nnu^ns 
devfcSTnc.udng a processing unit and a display screen; a plurality of wireless network earners, each of the wiretess 
network carriers providing wireless communication services to the plurality of wireless commun,catK>n devce.anda 
pSy of the wireless network carriers using a different combination of network type and transport pj»W* 
o computers, one or more of the computers of the network of computers contains formation, and a muKm^k 
leTy the multi-network gateway couples the wireless network carriers to the network of computers to faclrtate data 
uansTer Iherebetween, each of the plurality of the wireless network carriers using the afferent comb.nat.on of network 
Z ^p o^ are coupled to the network of computers by an airiink configured for the part.cuLar comb.nat.on o^ 

network^ 

devices via the wireless network carriers associated therewith. 

Sn1] As a gateway between a plurality of wireless network carriers and the Internet, where each of the ^.retess 
Network carriers provide wire.ess communication services to a plurality of wireless commun,cat,on dev.ee an embody 
"meTo. the .nvention includes: a HTTP interlace module coupled to the Internet, a push agent, and a pull agent. The 
I T" P ?n tertac module interconnects the gateway with the Internet. The push agent is coupled to the HTTP M 
module and includes a network driver tor each of the wireless network carriers. The push agent opera.es to rece.ve 
Scat ^ messages for particutar ones of the wireless communication devices, and to forward the norif.cat.on rnes- 
"aSoT.o pln.cu.ar ones of the wireless communications devices by the network driver assorted I wrth the w.reless 
k earner respectivety used by the particular ones of the wire.ess communications devices. The pull agent ,s 
couS ,olc HTT? .nterfa'ce modul and includes a network drK,er for each of the wireless network earners. The pu 
agon operates to receive information requests for information from the Internet from part.cular ones ofthe w re.ess 
,5 e^mun,c.-,.on S devecs. to form HTTP requests to request the information from the Internet v.a the HTTP ^tertace 
nJodu.0 to .herealte, receive HTTP responses from the Internet containing the .nformat.on requested, to form .nfor- 
maton repl.es for the particu.ar ones of the wireless communications devices based on the HTTP responses, and then 
Tos^6 me .n.orma..on replies to the particular ones of the wireless communications devces as per the .nformafion 
rtqTs's usin^he ne. work driver associated with the wire.ess network carrier respectively used by the part.cu.ar ones 

30 of the wireless communications devices. ™w~j-.r«^«i 
U0121 As a method for exchanging data between the Internet and wireless commumca .on dev.ces. an embod^ent 
Lf the .nvention includes the acts of: identifying an incoming request for data from the Internet from a first w.reless 
c^^Zice of a plurality of wire.ess communication devices, the incoming request being v.a a f,st earner 
neZr^ 

havina a first network type and using a first protocol; associating the incom.ng request for data wrth a f.rst network 
driver'con guredT recede requestor data from the first carrier network in accordance with the ^ network type 
a d th eWprotocol; receiving the incoming request for data at the first network driver; tommg -n HTTP request for 
data based on the received request for data; and forwarding the HTTP request for data to the Internet. 
fSlS As a me hod for proving data from a wired network to wire.ess communication dev.ces, an embod.ment of 
KenSon includes the acts of: Tecerving a notification from the wired network that is to be d.rected to 
communication device of a plurality of wireless communication devices via a f.rst earner network of a pluralrly of earner 
nZ SeVen, network types which use different protocols, the firs, carrier network hav.ng a rs -twork ype 
and using a firs, protocol; formulating a notification message to inform the f.rst ^ eS5 c ^ m ^ caU ^ZurZ 
noriticat.^ detelning a first network driver associated with the first wire.ess commun.cat.on dev.ee from a p^ralrty 
SS£ driers, the L network driver being configured to send notification messages to the firs wrreles ^ommu- 
nlcaln device via the first carrier network in accordance with the first network type and the first protocol, and send.ng 
the notification message to the first wireless communication device using the first network dnver. 
SlT A a computer readab.e medium containing program code for interactive data exchange data between the a 
Ted network and wireless communication devices, an embodiment of the invention includes, f.rst program code or 
WenWy £ Tan income reqU est for data from the wired network from a first wire.ess communication dev,ce of a p ura.rty 
ofwteS™^ 

o Sent neTwo k types which use different protocols, the first carrier network having a first network type and us.ng 
afiXroS 

fo deceive requestsfordatafrom the first carrier network in accordance wtm the first network type and the f.rst protocol. 
hirTp ogim code for receiving the incoming request for data at the first network driver; fourth program code for 
S a red network request for data based on the received request for data; and fifth program code for f orward.ng 
the wired network request for data to the wired network. 

SolS] A^ 'a compter readab.e medium containing program code for providing data from a w,ed network to w.reless 
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communication devices, an embodiment of the computer readable medium includes the acts of: program code for 
receiving a notification from the wired network that is to be directed to a first wireless communication device of a plurality 
of wireless communication devices via a first carrier network of a plurality of carrier networks of different network types 
which use different protocols, the first carrier network having a first network type and using a first protocol; program 

5 code for formulating a notification message to inform the first wireless communication device of the notification; program 
code for determining a first network driver associated with the first wireless communication device Irom a plurality of 
network drivers, the first network driver being configured to send notification messages to the first wireless communi- 
cation device via the first carrier network in accordance with the first network type and the first protocol; and program 
code for sending the notification message to the first wireless communication device using the first network driver 

10 [0016] The advantages of the invention are numerous. One advantage of the invention is that different carrier net- 
works are able to interact with the Internet is an efficient and cost effective manner. Another advantage of the invention 
is that information providers are able to build services such that subscribers can obtain information in a relatively simple 
manner without having to deal with the myriad of different wireless network characteristics. Still another advantage of 
the invention is that application servers on the Internet are able to provide information to subscribers of wireless net- 

is works without to seriously concern themselves with having to deal with the myriad ol different wireless network char- 
acteristics. Yet another advantage of the invention is that by centralizing the network access, physical resources are 
better utilized and software development cost are reduced. 

[0017] Other aspects and advantages of the invention will become apparent from the following detailed description, 
taken in conjunction with the accompanying drawings, illustrating by way of example the principles of the invention. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The present invention will be readily understood by the following detailed description in conjunction with the 
accompanying drawings, wherein like reference numerals designate like structural elements, and in which: 

25 

FIG. 1 is a block diagram of a conventional communication system suitable for coupling a mobile communication 
device to the Internet; 

FIG. 2 is a block diagram of a communication system according to a basic embodiment of the invention; 
FIG. 3 is a block diagram of a multi-network gateway according to one embodiment of the invention; 
30 FIG. 4 illustrates a representative airlink configuration table according to a representative embodiment of the in- 

vention; 

FIGs. 5A and 5B are schematic diagrams of airlinks according to an embodiment of the invention; 
FIG. 6 is a block diagram of a communication system according to an embodiment of the invention; 
FIG. 7 is a detailed diagram of the network gateway illustrated in FIG. 6; 
35 pig 8A is a block diagram of a communication system according to another embodiment of the invention; 

FIG. 8B is a diagram illustrating an airlink framework within a push agent or a pull agent according to an embodiment 
of the invention; 

FIG. 9 illustrates a communication system that provides two-way communications over a narrowband channel 
according to another embodiment of the invention; 
40 FIG. 1 0 is a flow diagram of airlink formation processing according to an embodiment of the invention; 

FIG. 11 is a flow diagram of push agent processing according to an embodiment of the invention; and 
FIGs. 1 2A and 1 2B are flow diagrams of pull agent processing according to an embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

45 

[0019] The invention relates to centralized network access for wireless network carriers providing network access 
to wireless communication devices. The invention provides a network gateway (or proxy server) that provides access 
to a network of computers to various wireless network carriers having different wireless network characteristics. In one 
embodiment, the invention uses airlinks (or network drivers) to support the communications between the network gate- 
so way and the various wireless network carriers. 

[0020] Embodiments of the invention are discussed below with reference to FIGs. 2 - 12B. However, those skilled 
in the art will readily appreciate that the detailed description given herein with respect to these figures is for explanatory 
purposes as the invention extends beyond these limited embodiments. 

[0021] FIG. 2 is a block diagram of a communication system 200 according to a basic embodiment of the invention. 
55 The communication system 200 is a wireless communication system that provides Internet access to wireless com- 
munication devices 202, 204 and 206. Each of the wireless communication devices 202, 204 and 206 are illustrated 
as coupling to the communication system 200 through a different carrier network. Specifically, the wireless communi- 
cation device 202 couples to the Internet via a carrier network A (CN-A) 208, the wireless communication device 204 
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coup.estothe.nterne,™ 

SS carrier networks with a single, or central, multi-network gateway. Grven the large number of drfferent w.re.ess 
carrier networks, the ability to support different carrier networks is an advantage. 

[0022] The communication system 200 also includes a multi-network gateway f^™^™*"* STrther 
Hole to couple various wireless carrier networks with different network charactenst.cs to the Internel 216. In other 
worts he commuLtion system 200 enables the wireless communication devices 202. 204 and 206 to access and 
nfoTnSn from theLeme, via the mufti-network gateway 214 regardless o, differences, the came 
networks 208 210 and 212. Hence, even though drtferent wireless carrier networks are coupled to the Internet 216 i by 
TSmM network gateway 214 the ability toaccess and retrieve information from the Internet 216 .s available jte .each 
of^e w^ 202. 204 and 206 regardless of the partner wireless carrier network 208, 210 

m 2 T^—s communication devices 202, 204 and 206 wi.l often seek to obtain <™«^ 
S located on the Internet 216.FIG.2 illustrates a representative application server A and a representative 
anolSt observer B 220 of or on the Internet 216. For example, the wireless communication dev.ces 202, 204 and 206 
SSLta from the applicatbn server A 218 orthe application server B 220 located «taU«M 
216 As an example the application server A 218 can be associated with an e-mail appl.cat,on program that provides 
V^aTse^SZ w,re.ess communication devices. On the other hand, the application server B 220 can be associated 
J01- stXntormation service mat provides stock update notifications and other stock informal to reg.stered sub- 
<;rribers with wireless communication devices. i 
I ST A though the embodiment of the invention described with reference to FIG. 2 provides access o the ^Internet 
heinventfon more generally provides access to a network of computers which would include, for example, the Internet 
ZZtoZ™ZT»™. 2, the carrier networks A. B and C 208. 210 and 21 2 are illustrated and rt ,s assumed 
fhat lh these carrier networks are drtferent. The carrier networks are different in the type o^^^^^ 
Lnd/^n the oarticular protocols they use. However, it should be understood that nothing prevents the commun.cat.on 
sy^m 200 f S S certain carrier networks that implement the same network type with the ™ " 
cSeTJL networks within the communication system 200. Still further, although the earner networks 208, !1C .and 
2 2 a^e unrated as supporting the wireless communication devices 202, 204 and 206. respect-vely. .t should be 
understood tha normally each of the carrier networks 208. 210 and 212 will support many w.re.ess commun.ca1.on 



fS FIG 3 is a block diagram of a mufti-network gateway 300 according to one embod.men, o the '^ntK^The 
mutti network gateway 300 is, for example, suitable for use as the multi-network gateway 214 HUistrated in FIG. Z. 
Mc^ 

diSnTcanler networks to the Internet. As illustrated in FIG. 2. the three carrier networks are referred to as earner 

SET ^7^^7™ a Push agent 302 and a p,f agent 304. The push agent 302 and 

Sk ■ I*n, ™ are in general agents or processing modules within the multi-network gateway 300 that serve to 
orovidlSs^mm 

SC^iS^SSt from the Internet to the wireless communication devices. The pull agent 304 operate* uo 
LrtteZZn content from the .nternet 216 when requested by the wireless c~cat,on dev.ces. The push 
agent 3^2 and pull agent 304 are coupled to the Internet 216 by an HTTP module 306.Ateo. the push agent 302 and 
the cull agent 304 are coupled to the carrier networks A. B and C by a wireless earner interface 308. 
mS K for the multi-network gateway 300 to support the various carrier networks, the push 
he oull agent 304 include airlinks for each of the carrier networks. These airtinks are specialized programming re- 
lourcel that ar^esTgnS to correspond and interact with the particular wireless network characterises asscoated 
wTh he Z e^cSng carrie network. The airlinks can also be referred to as network drivers because they are used 
Z J^n cX^Uh the carrier networks. In any case, the push agent 302 includes an airlink-A 310 for use with the 
^n^T networ A an air.ink-B 312 for use with the carrier network B. and an air.ink-C 31 4 for use wth . the earner 
Z work C Simila ly the pull agent 304 includes an airlink-A' 316 for use with the earner network A, an a.rl.nk-B 318 
^Jm^SL networks, and an air.ink-C" 320 lor use with the carrier network C. The corresponds , an ,nks 
(e g A ano A? in the push agent 302 and the pull agent 304 are similar but can differ in certain aspects such as. for 

S?ltains Motion regarding the network types and protocols used by the various carrier networks In th.s de- 
airiink configuration tab.e 322 contains network types and protocols for the earner network 
A Sfcarrie^neTwork B and the carrier network C. The airiink configuration table 332 also includes information .den- 
tity ng Silt airiink to be used in the muft^etwork gateway 300 for each of the respects earner networks 
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coupling to the multi-network gateway 300. 

[0029] FIG. 4 illustrates a representative airlink configuration table 400 according to a representative embodiment 
of the invention. The airlink configuration table 400 is, for example, suitable for use as the airlink configuration table 
332 illustrated in FIG. 3. As illustrated in FIG. 4, the airtink configuration table 400 includes a row entry for each carrier 

5 network. For each carrier network, the column entries describe the following characteristics of the carrier network: 
airlink identifier (ID), carrier name, network type, carrier transport identifier (ID), narrowband router address, and airlink 
enable. The airlink ID is the unique identifier for a particular airlink used in the multi-network gateway 300. The carrier 
name is the particular name associated with the carrier network, such as AT&T or Sprint. The network types include, 
for example, Cellular Digital Packet Data (CDPD) and various types of Short Messaging System (SMS) networks (e. 

w g .,SMS-1/CDMAandSMS-1/GSM)ornarrowbandnetworks (e.g., Unstructured Supplementary Service Data (USSD)). 
The carrier transport ID indicates the protocol used by the network, such as User Datagram Protocol (UDP), Short 
Message Peer-to-peer Protocol (SMPP), EIP or CMG . The narrowband router address provides an address to a suitable 
narrowband router used in certain embodiments of the multi-network gateway when providing information over a nar- 
rowband channel. The airlink enable is used to indicate whether or not a particular airlink should be activated during 

is initialization of the multi-network gateway. As noted in the representative airlink configuration table 400, the airlinks for 
the AT&T, Qualcomm and Telia networks are enabled and therefore operational, and the airlink for the Sprint network 
is disabled and therefore not operational. Hence, as an example, the airlinks for the carrier networks A, B and C are 
denoted in the airlink configuration table 400 by the airlink identifiers 0001 , 0002 and 0004, respectively. 
[0030] FiGs 5A and 5B are schematic diagrams of airlinks according to an embodiment of the invention. The airlinks 

20 as noted above are network device drivers that facilitate communications with the carrier networks by performing con- 
veibioi ib between protocols or other network characteristics. The airlinks are responsible for sending data to or receiving 
data Irom the carrier networks. 

[0031] FIG 5A illustrates an airlink design 500 suitable for use in a push agent (e.g., the push agent 302). The airlink 
design 500 includes two specific processes or functions, namely, an Internet receive process 502 and a deliver process 

2S 504 The Internet receive process 502 operates to receive a notification from the Internet. After receiving the notification 
via tho Internet receive process 502, the push agent processes the notification to form a Protocol Data Unit (PDU). 
The push agent also identifies the appropriate deliver process 504 to send the PDU to the target or destination address 
via the earner network. In other words, the push agent determines the airlink to be utilized to send the PDU. The PDU 
can also be referred to as a notification message. Optionally, the deliver process 504 can also operate wait for an 

30 acknowledgment thai the notification was received and may also retry the sending as needed 

[0032] FIG. 5B illustrates an airlink design 550 suitable for use in a pull agent (e.g., the pull agent 304). The airlink 
design 550 includes three specific processes or functions, namely, an Internet receive process 552, a deliver process 
554. and a wireless receive process 556. The Internet receive process 552 operates to receive a reply from the Internet. 
The reply from the internet is in response to a prior request by the pull agent to the Internet. After receiving the reply 

3$ via the Internet receive process 502, the pull agent processes the reply to form a Protocol Data Unit (PDU). The pull 
agent also identifies the appropriate deliver process 554 to send the PDU to the target or destination address via the 
carrier network. In other words, the pull agent will determine the airlink to be utilized to send the PDU. The PDU can 
also be referred to as a data response. Optionally, the deliver process 554 can also operate wait for an acknowledgment 
that the PDU was received and may also retry the sending as needed. 

40 [0033] The airlink 500 can either be for uni-directional use or bi-directional use. For example, the push agent 302 
illustrated in FIG. 3 provides only uni-directional transmission from the Internet 216 to the wireless communication 
devices. Typically, the push agent 302 forwards notifications to certain of the wireless communication devices. Hence, 
the airlinks 310, 312 and 314 of the push agent 302 would only need to forward notifications from the Internet 216 to 
the wireless communication devices 202, 204 and 206, and thus would have the airlink design 500 illustrated in FIG. 

45 5A. Hence, within the push agent 302, the Internet receive process 502 would be receiving information from the Internet 
216, and the deliver process 504 would send information to the carrier network. On the other hand, the pull agent 304 
of the multi-network gateway 300 operates in a bidirectional manner. Therefore, the airlinks 316, 318 and 320 within 
the pull agent 304 will include deliver and receive processes with respect to the carrier network. The airlinks 316, 318 
and 300 would thus have the airlink design 550 illustrated in FIG. 5B. The deliver process supports the transport of 

so information from the pull agent to the wireless communication devices. The wireless receive process 556 supports the 
reception of information from the wireless communication devices. 

[0034] Carrier networks are commonly classified into packet-switched networks and circuit-switched networks. In 
packet-switched networks, communications between the carrier network and the wireless communication device can 
use Internet Protocol (IP) addressing because the wireless communication device has its own individual IP address. 
ss Circuit-switched networks, on the other hand, require the establishment of a circuit with the carrier network before the 
wireless communication device can communicate with the carrier network. In such networks, the wireless communi- 
cation devices do not have a static IP address but instead have a dynamically assigned IP address or unique phone 
numbers. One example of a packet-switched carrier network is CDPD. One example of a circuit -switched network is 
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r. m niwicinn Multiole Access (CDMA) and Global System lor Mobile communications (GSM). 
^^^etSwfS^d a communication system 600 according to an embedment ot the mention The 
1 ^ r v 2m^oTncude S a networkgateway602 that facilitates access and retrieval of ,nformat.on from the 

communication system 600 ^ sa ~^ e y d 2Q6 as did ^ mu | tH ,etwork gateway 21 4 illustrated 

208 1 s ^plcke' sThed netwo* such as CDPD, the carrier network B 210 is a SMS-tvpe network «smg CDMA wrth 
fn lrtZ : protocol of SMPP, and the carrier network C 2! 2 is another SMS-type network that uses GSM wrth an 

Zm* s!ncX 0 ca U rrie P r network B 210 and the carrier network C 21 2 are circuit switched networks using SMS they 
' Messaa ^ Server Centers (SMSCs) and Inter-Working Functions (IWF) to provide communication with the 

use Smal Mess age Server ^".ers £ , conven tional and typically provided by the earner networks 

earner networks. The use o tne cafrier net works. Hence, the communication system 600 
so that messing and ^™<?£™ message se(vices lo wirele ss communication 

SoecSny the push agent 702 includes an airlink-A 706 for use with the earner network A 208, an a.rl,nM3 708 for 
Speciticai^, me P U5n 9 f wjth tne networ k C 212. Each of the a.rlmks 

coupled to the carrier "^J/^ carrier network C 212 through 

rSS^^^S S C TSl at a circuited type o, network that repuires use o, a 

°J^»k A 208 Ltl"iTha roatato in a aaaaiaas manna, lo tha »..la, S convnonical.cn 

rssssi - rstssi i*. 204. ™. r r , 

tome wireie«>w delermines thai the airlmk<: 710 

snouia oe forwards the notification in the suitable format to the SMSC-C 606. The 

50 S££S£ m^Jtrfe SS^T. to the carrier network C 21 2 wb.h then in turn forwards the notification 

«™ - P-ide Kfothe wireless 

^MiJSS^ -SS- -formation from the Internet 216 is usualty a bidirectional communication 
communication dev ces. p g characteristjcs „ the camef netW orkside^ 

22 the^aaenaO pTrfonns converse processing between the HTTP protoco. and the various promote used 
h Z SSSii S3S networks coupled to the pull agent 704. In this regard, the pull agent 704 includes 
Sn^ 
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between protocols and network types so that information can be property sent and received over the carrier networks. 
The airiinks also manage the sending information from and receiving information to the multi-network gateway 602. In 
particular, the pull agent 704 includes an airlink-A' 712 that is used to send and receive data to and from the carrier 
network A 208. The pull agent 704 also includes airlink-B' 714 that sends and receives data to and from the carrier 
5 network B 210. The pull agent 704 still further includes an airlink-C* 716 that sends and receives information to and 
from the carrier network C 212. In a described embodiment, the carrier network A 208 is a CDPD type of network, and 
the carrier network B 210 and the carrier network C 212 are SMS type networks. Hence, the airlink-B' 714 couples to 
the carrier network B 210 through the IWF-B608, and the airiink-C 716 couples to the carrier network C 212 through 
the IWF-C610. 

10 [0040] FIG. 8A is a block diagram of a communication system 800 according to another embodiment of the invention. 
The communication system 800 illustrates a communication system for use between the Internet 216 and the carrier 
network B 210 and the carrier network C 212 to provide wireless communication services for wireless communication 
devices such as the wireless communication device 204 and the wireless communication device 206. Similar to the 
communication system 600 illustrated in the FIGs. 6 and 7, the communication system 800 includes a push agent 802 

is and a pull agent 804. The push agent 802 includes airiinks as do previously described embodiments of the invention. 
However, in this embodiment, the airiinks included in the push agent 802 include an airlink-NBR-B 806 and an airlink- 
NBR-C 808. These airiinks 806 and 808 send and receive information to and from a narrowband router (NB-router) 
810. The NB-router 810 acts as an intermediary between the airiinks 806 and 808 and the SMSC units 604 and 606. 
The NB-router 810 performs some routing to the appropriate SMSC units 604 and 606 which are associated with the 

20 narrowband channel as well as provides protocol adapters for the SMSC units 604 and 606. The NB-router 810 includes 
protocol adapters that are associated with each SMSC units 604 and 606. For example, the NB-router 810 includes a 
protocol adapter (PA-B) 812 that provides protocol adaptation to the protocol of the SMSC-B 604 and the protocol 
adapter PA-C 814 provides protocol adaptation for the protocol used by the SMSC-C 606. The routing performed by 
the NB-router 810 operates to route messages (information) destined for a particular wireless device on a particular 

25 carrier network to the appropriate protocol adapter associated with the appropriate SMSC unit for the particular carrier 
network. Additionally, the routing performed by the NB-router 810 also operates to route acknowledgments or original 
requests from a particular wireless device to the appropriate airlink in the pull agent 804. Hence the NB-router 810 off 
loads the interaction with the SMSC units from the push agent 802. One advantage of this design is that the processing 
load on the push agent 802 is reduced. Another advantage of this design is that scalability of the multi-network gateway 

30 improves with the one or more push agents able to share the capabilities provided by the NB-router 810. 

[0041] If the agent or agents of the communication system were required to communicate directly with the SMSC (i. 
e., without the benefit of a NB-router) : then as the multi-network gateway would need various additional agents to 
handle increased processing loads. The SMSC units would have to allocate additional endpoint addresses for the 
additional agents so that mobile originated messages could be properly delivered. Such design would increase the 

35 configuration and management complexity both in the multi-network gateway and the SMSC units. Further, the com- 
plexity would be increased because the multi-network gateway is capable of supporting multiple SMS interface proto- 
cols. Also, with various agents, there would be increased complexity when new SMS interface protocols were to be 
supported. Hence, by providing the NB-router, the protocols for use with the SMSC units is confined to a single location 
so that they may be better managed. In other words, the protocol adapters for the SMSC units are centralized in the 

40 NB-router. 

[0042] The communication system 800 illustrated in FIG. 8A is relerred to as one-way SMS for the narrow band 
channel together with a separate wide band channel. Two-way SMS may now or in the future become available from 
some network carriers. Two-way SMS allows bi-directional communications over SMS using a channel with a relatively 
low bandwidth though likely greater capacity than that provided by one-way SMS. 

45 [0043] FIG. 8B is a diagram illustrating an airlink framework within a push agent or a pull agent according to an 
embodiment of the invention. More specifically, a push or pull agent 850 includes push/pull processing 851 and an 
airlink framework 852. The airlink framework 852 is, for example, a framework for the airiinks within the push agent 
802 or the pull agent 804 of the communication system 800. The airlink framework 852 represents a processing model 
for the airiinks within the push agent or the pull agent and their interface to the carrier networks. As illustrated, the 

50 airlink framework 852 can communicate with an application server on the Internet 216 using an HTTP interface 854. 
The push/pull processing 851 is also able to communicate with carrier networks via a Handheld Device Transport 
Protocol (HDTP) interface 855 which can operate with User Datagram Protocol (UDP) and interact with a Handheld 
Device Markup Language (HDML) browser in the wireless communication device. The airlink framework 852 includes 
airiinks for the various carrier networks having different network types and/or protocols. Namely, with respect to FIGs. 

55 7 and 8A. the airiinks plugged-into the airlink framework 852 include airlink A 856, airiink-NBR-B 858, and airlink-NBR- 
C 860. The airlink A 856, airlink-NBR-B 658 and airlink-NBR-C 860 can respectively correspond to the airiinks A, B 
and C 706. 708 and 710 or the airiinks 712, 714 and 716 in FIG. 7. More particularly, since the airiinks 858 and 860 
are for a NB-router, the airlink-NBR- B 858 and the airlink-NBR-C 860 can respectively correspond to the airlink- NBR- 
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system 900 tha, provides two-way communications over a r.r.owban 
Eel according to another embodiment of the invention. More particular* the commun,cat.on system 900 provides 
narrowband channel without additionally having a separate wideband channel. However, the com- 

902 incLTeTan aklink-NBR-A 908 and an airlink-NBR-B 910. The airlink-NBR-A 908 directs notrf.cat.on mes- 
9 ?f a JSaoter (PA A) 912 in the NB-router 906 and the airlink-NBR-B 910 directs notification messages 

rSSS^S^STd he airlinks in the push agent 902 and the pull agent 904. The route table 91 J«ru*o 
associate each Connection wrth the same port. Using the route table 916. the NB-router 906 can route nformafon 
be^ the appTp ia e airtinks and the SMSC units. Table 1 below illustrates a representative route table for use w h 
!S ^bodTmSt of the invention illustrated in FIG. 9, where a connection handle (for a connects) « a programme 
construct that allows messages to be sent or received. 

Table 1 



30 



35 



40 



45 



SO 



55 



Port Number 


Connection Handle 


Client (Agent-Airlink) 


1 


H1 


Push Agent-A 


1 


H2 


Push Agent-A 


2 


H3 


Push Agent-B 


2 


H4 


Push Agent-B 


2 


H5 


Push Agent-B 


2 


H6 


Push Agent-B 


3 


H7 


Pull Agent-A 


3 


H8 


Pull Agent-A 


4 


H9 


Pull Agent-B 



r00461 The NB-router 906 (or the protocol adapter (PA-A) 912 itself) is able to forward notif.cat.on messages Jrorn 
S^ot Jol adapter (PA-A) 91 2 toa SMSC-A 91 8 which in turn forwards the messages toa earner network A 920.The 
cTrr^nelrS 

deluding the wireless communication device 922. The NB-router 906 (or the protocol adapter (F> A-B) 91 4. self) js 
able to forward notification messages from the protocol adapter (PA-B) 914 to a SMSC-A 924 wh* n^ urn 
oTards the messages to a carrier network B 926. The carrier network B 926 then forwards the noUMo. messages 
nTSeless manner to wireless communication devices including a wireless communion dev.ee 928 
^ To p^de ,wo-way SMS, the NB-router 906 needs to provide for receiving requests from the 
rnunteation devices 922 and 928 back to the multi-network gateway or. more specfcally, the pull agent 904 . W.th ^two- 
wav SMS requests from the wireless communication device 922 can be forwarded in a w.reless manner to he earner 
NetWork A 920 The carrier network A 920 then forwards the request to the SMSC-A 91 8. The request is l ^ en *°™[ ar ^ 
hu the SMSC-A 91 8 to the protocol adapter (PA-A) 912. Then, using the port table 916, the appropnate portassoaa ed 
^SS^SEl*. the pu.. agent 904 is identified. The protocol ^^^27^ 
Teauest from the wireless communion device 922 to the port of the pull agent 904 where to"*"^**? * 
Siting to receive such request. In a similar manner, when the wireless communication dev,ce 928sendja ^ques o 
21 from the Internet 216 the request is sent in a wireless manner to the earner network B 926. The earner 
^^SZS^^SScrio the SMSC-B 924. The SMSC-B 924 then forwards the request to the 
2 adSerTA-^U wiin the NB-router 906. Then, using the port table 916. the NB-router 906 determ.nes 
5JS?j2Sl agent 904 where an airlink-NBR-B" 932 resides so that the message can be forwarded to that a.rl.nk 

Thea Link formation processing 1000 initially reads 1002 configuration information from a conf.gurat on table. For 
ISmT the ^figuration table' is the airlink configuration table 322 illustrated in FIG. 3 and has conten s such as 
represented by the airliik configurate table 400 illustrated in FIG. 4. After the conf.gurat.on .ntorma t on 
Sink fs aeated 1004 in the push agent for each network type with each associated transport protocol. For example^ 
airlink conjuration table 400 illustrated in F.G. 4. at least three (3) airlinks would be created .n the 
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push agent. The airlinks are identified that are created have airlink IDs 0001, 0002 and 0004. As an example, these 
airlinks could be respectively used with the carrier networks A, B and C which were discussed above. The airlink 
reference by airlink ID 0003 is not created because the airlink enable field disables the airlink from the airlink formation 
processing 1 000. Next, airlinks are created 1 006 in the pull agent for each network type with each associated transport 

5 protocol. Hence, in a similar fashion, airlinks are created for the pull agent. With respect to the airlink configuration 
table 400 illustrated in FIG. 4, the pull agent would likewise form three (3) airlinks, identified by the airlink IDs 0001 , 
0002 and 0004. Although the airlinks in the push agent and the pull agent generally have the same format and con- 
struction, it should be noted that the airlinks established in the push agent may differ slightly from those established 
in the pull agent. One reason for the difference in the construction of the airlinks is that a retry mechanism for retrying 

w the sending of information that has not been acknowledged as having been received could differ. Also, in certain cases, 
same or similar carrier networks are able to use a common airlink. In any case, after having created all the necessary 
airlinks, those of the airlinks that are associated with switch-circuit networks are registered 1 008 with the corresponding 
message centers (e.g., SMSC units). By registering the airlinks, the switch-circuit networks are able to understand that 
messages or requests from the wireless communication devices being sent out should be directed to the appropriate 

is multi-network gateway. Following block 1008, the airlink formation processing 1000 is complete and ends. 

[0049] FIG. 11 is a flow diagram of push agent processing 1100 according to an embodiment of the invention. The 
push agent processing 1100 is processing performed by the push agent of the multi-network gateway. 
[0050] The push agent processing 1100 initially begins with a decision block 1102. The decision block 1102 deter- 
mines whether a notification has been received from an application on the Internet. As long as no notification has been 

20 received, the push agent processing 1100 simply waits for the receipt of such a notification. Once the decision block 
1 102 determines that a notification has been received, then the push agent processing 1100 continues. When the push 
agent processing 1100 continues, for a given notification that has been received, an appropriate airlink is determined 
1104. Since the notification that has been received is to be directed to a particular wireless communication device 
associated with a particular carrier network, the push agent processing 1100 needs to determine 1104 which of the 

2S plurality of airlinks associated with the push agent is responsible for communicating with the particular carrier network. 
For example, the notification will include a target address (e.g., subscriber identifier)that identifies the subscriber of 
the wireless communication device, knowing the subscriber, the multi-network gateway can determine the device iden- 
tifier for the wireless communication device and the airlink identifier. 

[0051] After determining the appropriate airlink for the notification being processed, a push protocol data unit (push 
30 PDU) is formulated 1106. The push agent is responsible for forming a push PDU that is to be sent by the multi-network 
gateway to the wireless communication device. As noted above, a PDU is a common term associated with sending a 
block of data to a communication device. Next, the push PDU and the target address are forwarded 1108 to the ap- 
propriate airlink. Upon receiving the push PDU and the target address, the airlink sends 1110 the push PDU to the 
target address via the particular carrier network. Following block 11 10 the push agent processing 11 00 is complete and 
35 ends. 

[0052] FIGs. 12A and 12B are flow diagrams of pull agent processing 1200 according to an embodiment of the 
invention. The pull agent processing 1 200 is performed by the pull agent within the multi-network gateway. 
[0053] The pull agent processing 1 200 initially begins with a decision block 1 202 that determines whether a request 
has been received. If a request has not yet been received, the pull agent processing 1200 waits for the receipt of such 
40 request. Once a request has been received, the pull agent processing 1 200 continues. The request that is received is 
normally a PDU from a wireless communication device. 

[0054] Once the pull agent processing 1200 continues, the received PDU is associated 1204 with an appropriate 
airlink within the pull agent. The appropriate airlink is the airlink within the pull agent that is to receive the request (i. 
e., PDU) that has been received from the wireless carrier network associated with the wireless communication device. 
45 Next, the appropriate airlink will operate to form 1206 a package that includes the PDU, the appropriate airlink. and 
the source address. Then, the package is forwarded 1208 to the pull agent. 

[0055] After receiving the package, the pull agent then stores 1210 the package in its session data. The session 
data is maintained by the pull agent to record state information associated with requests being processed by the pull 
agent. Next, the pull agent forms 1212 a HTTP request. The HTTP request is formed such that the information 'oeing 
so requested by the wireless communication device is in fact requested from an application server on the Intern • The 
pull agent then sends 1214 the HTTP request over the Internet 

[0056] After sending the HTTP request, the pull agent waits for a HTTP response from the Internet. Here, a decision 
block 1 21 6 implements the waiting by determining whether a HTTP response has been received. As long as no HTTP 
response to the HTTP request has been received, the decision block 1216 causes the pull agent processing 1 200 to 
55 await such a response. Once the HTTP response has been received, the pull agent processing 1200 operates to 
formulate 1218a reply PDU. Here, the pull agent forms the reply PDU from the HTTP response. Then, the appropriate 
airlink is identified 1220 using the session data. The appropriate airlink for the reply PDU is obtained from the session 
data which associates the airlink with the original source address which now corresponds to the target address for the 
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reolv PDU After the appropriate airlink is identified, the reply PDU is forwarded 1 222 to the identified a.rlink within the 
null aoent ' The identified airlink within the pull agent then sends 1224 the reply PDU to the target address. Here, by 
the airlink sending the reply PDU to the target address, the reply PDU is forwarded to the appropriate carrier network 
then on to the wireless communication device that originally requested the information it now receives in the reply PDU. 
Followinq block 1 224 the pull agent processing 1 200 is complete and ends. 

r00571 It should be noted that the push agent processing 1100 and the pull agent processing 1200 are preferably 
molemented in an multi-threaded manner. As such, multiple operations can be perlormed concurrently for improved 
efficiency Also those skilled in the art should recognize that the decision blocks 1102. 1202 and 1216 would be im- 
plemented by separate threads that wait to receive the associated items such that the processing resources of the 
multi-network gateway are not inefficiently used in constantly polling lor the items. 

roosai Additional details on the design, construction and operation of network gateways and mobile devices are 
contain in (1) U S Application No. 08/570,210, entitled "METHOD AND ARCHITECTURE FOR AN INTERACTIVE 

TWO-WAY DATA COMMUNICATION NETWORK-; (2) U.S. Application No. . entitled "METHOD AND SYSTEM 

FOR INTEGRATING NARROWBAND AND WIDEBAND DATA TRANSPORTS", by Stephen S. Boyle et at., filed con- 

currently herewith; and (3) U.S. Application No. , entitled "METHOD AND APPARATUS FOR TRANSCODING 

CHARACTER SETS BETWEEN INTERNET HOSTS AND THIN CLIENT DEVICES OVER DATA NETWORKS", by 
Russell S Greer et al each of these applications are hereby incorporated by reference in their entireties. Additional 
details concerning Internet protocols, namely, Hypertext Transfer Protocol (HTTP), can be found in Fielding et al., 
HTTP 1 1 August 12, 1996, which is hereby incorporated by reference. 

[0059] The advantages ot the invention are numerous. One advantage of the invention is that different carrier net- 
works are able to interact with the Internet is an efficient and cost effective manner. Another advantage of the invention 
is that information providers are able to build services such that subscribers can obtain information in a relatively simple 
manner without having to deal with the myriad of different wireless network characteristics. Still another advantage of 
the invention is that application servers on the Internet are able to provide information to subscribers of wireless net- 
works without to seriously concern themselves with having to deal with the myriad of different wireless network char- 
acteristics. Yet another advantage of the invention is that by centralizing the network access, physical resources are 
better utilized and software development cost are reduced. 

r0060] The many leatures and advantages of the present invention are apparent from the written description, and 
thus it is intended by the appended claims to cover all such features and advantages of the invention. Further, since 
numerous modifications and changes will readily occur to those skilled in the art, it is not desired to limit the invention 
to the exact construction and operation as illustrated and described. Hence, all suitable modifications and equivalents 
may be resorted to as falling within the scope of the invention. 



Claims 

1 . A system for delivery of information from a network of computers to wireless communication devices, said system 
comprising :- 

a plurality of wireless communication devices, said wireless communications devices including a processing 
unit and a display screen; 

a plurality of wireless network carriers, each of said wireless network carriers providing wireless communication 
services to said plurality of wireless communication devices, and a plurality of said wireless network carriers 
using a different combination of network type and transport protocol; 

a network of computers, one or more of the computers ot said network ol computers containing information; and 
a multi-network gateway, said multi-network gateway coupling said wireless network carriers to said network 
of computers to facilitate data transfer therebetween; 

wherein each of the plurality of said wireless network carriers using the different combination of network type 
and protocol are coupled to said network of computers by an airlink configured for the particular combination 
of network type and protocol, and each of the airlinks operate to exchange data with certain of said wireless 
communication devices via said wireless network carriers associated therewith. 

2. A system as recited in claim 1 , wherein said multi-network gateway comprises:- 

a pull agent; 

wherein said pull agent operates to receive a request from a particular one of said wireless communication 
devices via a particular one of said plurality of wireless network carriers for information residing on said network 
of computers, then operates to formulate a network request for the information using a protocol associated 
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with said network of computers and then sends the network request to said network of computers and awaits 
a network reply, and once the network reply is received, the network reply is converted to a device reply and 
then sends the device reply to the particular one of said wireless communication devices via the particular 
one of said plurality of wireless network carriers in accordance with a protocol associated with the particular 
one of said plurality of wireless network carriers. 

A system as recited in claim 2, wherein said pull agent comprises at least one airlink for receiving the request from 
the particular one of said wireless communication devices and for sending the device reply to the particular one 
of said wireless communication devices via the particular one of said plurality of wireless network carriers in ac- 
cordance with the protocol associated with the particular one of said plurality of wireless network carriers. 

A system as recited in claim 2 or 3, wherein said pull agent comprises a plurality of airiinks, each ol the airlinks 
being used for one of said plurality of wireless network carriers using the different combination of network type 
and protocol, and each of said airlinks operate to receive the request from the particular one of said wireless 
communication devices associated therewith and to send the device reply to the particular one ol said wireless 
communication devices via the particular one of said plurality of wireless network carriers associated therewith in 
accordance with the protocol associated with the particular one of said plurality of wireless network earners. 

>. A system as recited in any preceding claim, wherein said multi-network gateway further comprises:- 

a push agent; 

wherein said push agent operates to receiving a notification request from said network of computers to be 
forwarded to a particular one of said plurality of wireless communication devices via a particular one of said 
wireless network carriers, then ope rates to formulate a device notification message, and then sends the device 
notification message to the particular one of said wireless communication devices via the particular one of 
said plurality of wireless network carriers in accordance with a protocol associated with the particular one of 
said plurality of wireless network carriers. 

S A system as recited in claim 5, wherein said push agent comprises a plurality of airlinks, each of the airlinks being 
used for one of said plurality of wireless network carriers using the different combination of network type and 
protocol, and each of said airlinks operate to send the device notification message to the particular one of said 
wireless communication devices via the particular one of said plurality of wireless network carriers associated 
therewith in accordance with the protocol associated with the particular one of said plurality of wireless network 
carriers. 

7. A system as recited in claim 5 or 6 as dependent on claim 3 or 4, 

wherein said push agent provides at least one narrowband communication channel between said network of 
computers and said wireless network carriers, and 

wherein said pull agent provides at least one wideband communication channel between said network of 
computers and said wireless network carriers. 

8 A system as recited in any preceding claim, wherein said multi-network gateway further comprises: 

a configuration table that stores information associating each of the plurality of said wireless network carriers 
with one of said airlinks. 

9 A gateway between a plurality of wireless network carriers and the Internet, each of the wireless network carriers 
providing wireless communication services to a plurality of wireless communication devices : said gateway com- 
prising:- 

a HTTP interface module coupled to the Internet, said HTTP interface module interconnects said gateway with 
the Internet; 

a push agent coupled to said HTTP interface module and including a network driver for each of the wireless 
network carriers, said push agent operates to receive notification messages for particular ones of the wireless 
communication devices, and to forwarded the notification messages to the particular ones of the wireless 
communications devices by the network driver associated with the wireless network carrier respectively used 
by the particular ones of the wireless communications devices; and 

a pull agent coupled to said HTTP interface module and including a network driver for each of the wireless 
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network carriers, said pull agent operates to receive information requests for information from the Internet 
from particular ones of the wireless communications devices, to form HTTP requests to request the information 
from the Internet via said HTTP interface module, to thereafter receive HTTP responses from the Internet 
containing the information requested, to form information replies for the particular ones of the wireless com- 
munications devices based on the HTTP responses, and then to send the information replies to the particular 
ones of the wireless communications devices as per the information requests using the network driver asso- 
ciated with the wireless network carrier respectively used by the particular ones of the wireless communications 
devices. 

1 0. A method for exchanging data between the Internet and wireless communication devices, said method comprising: 

(a) identifying an incoming request for data from the Internet from a first wireless communication device of a 
plurality of wireless communication devices, the incoming request being via a first carrier network of a plurality 
of carrier networks of different network types which use different protocols, the first carrier network having a 
first network type and using a first protocol; 

(b) associating the incoming request tor data with a first network driver configured to receive requests for data 
from the first carrier network in accordance with the first network type and the first protocol; 

(c) receiving the incoming request for data at the first network driver; 

(d) forming an HTTP request for data based on the received request for data; and 

(e) forwarding the HTTP request for data to the Internet. 

11. A method as recited in claim 10, wherein said associating step (b) comprises: - 

(b1) receiving a source identifier from the incoming request for data, the source identifier uniquely identifies 
the first wireless communication device; and 

(b2) determining the first network driver from a plurality of network drivers based on the source identifier 

12. A method as recited in claim 11, wherein said determining step (b2) operates to retrieve the identity of the first 
network driver from an account information table based on the source identifier. 

13. A method as recited in any one of claims 10 to 12, wherein said method comprises: 

(f ) receiving a HTTP response from the Internet, the HTTP response containing the data requested by the 
HTTP request; 

(g) formulating a reply to the first wireless communication device based on the HTTP response; 

(h) forwarding the reply to the first network driver; and 

(i) sending the reply to the first wireless communication device using the first network driver the first network 
driver being configured to send data to the first wireless communication device from the first network driver 
via the first carrier network in accordance with the first network type and the first protocol. 

14. A method for providing data from a wired network to wireless communication devices, said method comprising:- 

(a) receiving a notification from the wired network that is to be directed to a first wireless communication device 
of a plurality of wireless communication devices via a first carrier network of a plurality of carrier networks of 
different network types which use different protocols, the first carrier network having a first network type and 
using a first protocol; 

(b) formulating a notification message to inform the first wireless communication device of the notification; 

(c) determining a first network driver associated with the first wireless communication device from a plurality 
of network drivers, the first network driver being configured to send notification messages to the first wireless 
communication device via the first carrier network in accordance with the first network type and the first pro- 
tocol; and . 

(d) sending the notification message to the first wireless communication device using the first network driver 

15. A method as recited in claim 14, wherein the notification message includes a target address, and wherein the 
' notification message is directed to the target address by the first network driver via the first carrier network, thereby 

directing the notification message to the first wireless communication device. 

16. A computer readable medium containing program code for interactive data exchange between a wired network 
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and wireless communication devices, said computer readable medium comprising:- 

first program code for identifying an incoming request for data from the wired network from a first wireless 
communication device of a plurality of wireless communication devices, the incoming request being via a first 
carrier network of a plurality of carrier networks of different network types which use different protocols, the 
first carrier network having a first network type and using a first protocol; 

second program code for associating the incoming request for data with a first network driver configured to 
receive requests for data from the first carrier network in accordance with the first network type and the first 
protocol; 

third program code for receiving the incoming request for data at the first network driver; 

fourth program code for forming a wired network request for data based on the received request for data; and 

fifth program code for forwarding the wired network request for data to the wired network. 

17. A computer readable medium containing program code for providing data from a wired network to wireless com- 
munication devices, said computer readable medium comprising:- 

program code tor receiving a notification from the wired network that is to be directed to a first wireless com- 
munication device of a plurality of wireless communication devices via a first carrier network of a plurality of 
carrier networks of different network types which use different protocols, the first carrier network having a first 
network type and using a first protocol; 

program code for formulating a notification message to inform the first wireless communication device of the 
notification; 

program code for determining a first network driver associated with the first wireless communication device 
from a plurality of network drivers, the first network driver being configured to send notification messages to 
the first wireless communication device via the first carrier network in accordance with the first network type 
and the first protocol; and 

program code for sending the notification message to the first wireless communication device using the first 
network driver. 
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